Fluid uptake was measuredfram accurate preoperative and postoperative patient weights for 25 consecutive patients undergoing Nd:YAG laser endometrial ablation under general anaesthesia. One patient had a uterine perforation with 5.1 litres of fluid deposited in the peritoneal cavity. In the remaining 24 cases, maximum fluid uptake was 5.1 litres, three patients absorbed more than four litres and eight absorbed more than two litres. In those same 24 patients, the mean fluid uptake was 1.5 litres (SD 1.6) and six patients without tubal ligation had a higher mean uptake (2.2 litres, SD 1.7) than the eighteen with surgically occluded Fallopian tubes (1.3 litres, SD 1.4) but the difference was not statistically significant. Fluid uptake has the potential to cause significant morbidity in this procedure. Both procedure duration and volume of uterine irrigation fluid were poor predictors of fluid gain. Observation of the ongoing volume deficit between infused and collected fluid provided intraoperative monitoring of fluid gain that prevented complications from fluid overload in healthy patients. However, this method of monitoring fluid uptake may be insufficient to prevent either complications from glycine absorption, if glycine is used for irrigation, or fluid overload in patients with cardiac disease.
menorrhagia Nd:YAG laser endometrial ablation is a new endoscopic surgical treatment for menorrhagia that requires uterine irrigation and distension by fluid to allow surgical visualisation. I . 3 Previous reports have indicated significant fluid uptake may occur during the procedure, presumably by direct intravascular uptake from endometrial and myometrial veins. 1, 2, [4] [5] [6] However, objective measurement of the extent of fluid uptake has been lacking. Evidence of uptake has been either indirect and confined to isolated cases (using clinical signs of fluid overload, I increased central venous pressure,4 or dilutional hyponatraemia 5 ) or potentially inaccurate when uptake has been equated to the deficit in volume between infused and collected fluid, which usually can only be estimated in the presence of spilt fluid. 2 ,4,6 We have measured fluid uptake quantitatively in 25 consecutive patients undergoing this procedure, in order to better identify the risk of complications from fluid uptake. 
PATIENTS AND METHODS
Twenty-five ASA I or 11 patients who had general anaesthesia for laser endometrial ablation were accurately weighed before and after their procedures. All patients were pretreated with danazol to inhibit uterine vasculature. Two patients had repeat procedures. All had intravenous induction of anaesthesia, nondepolarising muscle relaxation, endotracheal intubation, positive pressure ventilation and maintenance of anaesthesia with nitrous oxide and enflurane.
Fluid uptake was measured by equating fluid uptake in litres with the difference between patient preoperative and postoperative weights in kilograms. Twenty-four patients were weighed on scales reproducible to 0.1 kg for repeat weighings (Mercury Scale Company Ltd., Adelaide, South Australia) and one patient required larger scales reproducible to 0.2 kg (Seca, Germany). No attempt was made to quantitatively measure intraoperative blood loss but clinical estimation was less than 300 ml for all patients. Underestimation of fluid uptake caused by blood loss therefore should be less than 0.3 litres for all cases. No patient received intravenous fluid by drip and postoperative urine output was measured if the patient voided before being weighed. Glycine 1.5% solution was used for uterine irrigation in two earlier cases but its use was discontinued when glycine deposited in the peritoneal cavity through a uterine perforation caused significant metabolic disturbance in the patient. Saline 0.9% was used in all remaining cases. fluids were infused at pressures between 100-150 mmHg and a calibrated container was used to collect fluid from the uterus. Volume of fluid irrigated and estimated final deficit between volumes of irrigated and collected fluid were recorded by the anaesthetist, prior to postoperative weighing, in 21 cases.
The Nd:YAG laser (Laserex, Adelaide, South Australia) operated at 1.064 microns wavelength, and a touch technique (laser fibre in contact with the endometrium) was used with an operating power of 50-60 watts in continuous mode.
RESULTS
Summary data for patients and procedures are shown in Table 1 . fluid uptake for each case is shown in Figure 1 . The 5.1 litre fluid gain for case 10 was due to intraperitoneal extravasation after intraoperative uterine perforation (confirmed at laparoscopy) and this case was not included in the calculations for mean fluid uptake or the regression analysis of uptake against procedure duration or volume of fluid infused, discussed below. fluid uptake was greater than two litres in one-third of the cases in this series and more than 10% had uptake in excess of four litres (even with case 10 excluded). The mean fluid uptake for six patients who did not have surgically occluded Fallopian tubes was greater than that of the eight who did, but the difference is not statistically significant ( Table 2 ). Simple linear regression analysis of fluid uptake against procedure duration, volume of fluid infused and the estimated deficit between volumes of infused and collected fluid showed no close correlation between fluid uptake and either procedure duration or volume of irrigation fluid but there was good correlation between measured uptake and estimated deficit (Figure 2 ).
DISCUSSION
Most patients in this series were managed as day surgery patients and accurate measurement of fluid gain from patient weights was valuable in allowing early active management of significant uptake. Patients who absorbed more than two litres of fluid were treated with 20 mg of intravenous frusemide in recovery and discharged when fluid balance was less than one litre positive.
Results indicate that significant fluid uptake may not be uncommon for this procedure. Patients with cardiac disease therefore may be at particular risk of fluid overload and all patients should benefit from intraoperative monitoring of fluid uptake to minimise the risk of excessive uptake. The importance of-such monitoring is underlined by the possibility of uptake occurring rapidly4 and the observation in this present work that procedure duration and volume of infused fluid are poor predictors of the amount of fluid absorbed.
In this series, continuous intraoperative observation ofthe·volume deficit between infused and collected fluid was used to prevent complications from fluid overload in ASA I and 11 patients. On two occasions, a sudden increase in this deficit provided sufficient warning of rapid uptake to safely terminate the procedure (cases 10 and 25). The correlation between the final estimated deficit and the measured fluid uptake was good, showing that the estimated deficit can give a reasonable indication of uptake despite fluid spilt on the floor and drapes. In our experience it has not been necessary to use central venous pressure (CVP) to monitor fluid uptake 4 in healthy patients, but CVP monitoring may have a place in other than ASA I or 11 patients.
The extent of fluid absorption indicates that patients may be at risk of metabolic disturbance if either glycine solution or 5% dextrose is used for uterine irrigation. Significant hyponatraemia has been associated with the absorption of glycine solutionS and 5% dextrose! during this procedure. A clinical picture similar to the TUR syndrome 7 may result with excessive uptake of non-electrolyte Anaesthesia and Intensive Care. Vol. 19. No. 2. May. /99/ solution and fatalities with this syndrome have been associated with estimated uptake of nonelectrolyte solution as low as three litres. 8 Intraoperative monitoring of the volume deficit between infused and collected fluid during the procedure may be insufficient to prevent morbidity from glycine absorption. 9 Since it is not necessary that the irrigation fluid be ele<;trically nonconducting in laser endometrial ablation, the use of glycine should be discouraged. This is supported by the fact that the patient in case 10 became hyponatraemic (Na + 131 mEq/l) and hyperkalaemic (K + 6.1 mEq/l) after glycine was extravasated through a uterine perforation into the peritoneal cavity, indicating another possible cause of morbidity if glycine is used in this procedure.
